of birds. 6 It is most commonly reported in chickens and turkeys, but it does infect guinea fowl, quail, chucker partridge, and the Canada goose. 3 Although reported to be a cause of enterohepatitis in turkeys and chickens, its true pathogenicity has been questioned. 3, 4 Morphologically, Trichomonas gallinae and Tetratrichomonas gallinarum are similar. Both organisms usually have 4 anterior flagella; the marginal flagellum of the undulating membrane extends posteriorly as the free recurrent flagellum in T. gallinarum but terminates with the undulating membrane in T. gallinae. 5 Both organisms have an axostyle, but it may not stain well in some populations of T. gallinarum. 3,5 Figure 1. Cerebrum of a mockingbird with an extensive localized, necrotizing encephalitis (arrow heads). Vasculature in the affected area is accentuated due to congestion and perivascular accumulations of protozoa and inflammatory cells. The right lateral and third A juvenile, male mockingbird (Mimus polyglottos) died 17 hours after presentation for ataxia, blindness, and intermittent seizures. On necropsy examination the only gross lesion was retrobulbar hemorrhage posterior to the left eye. All tissues were fixed in 10% buffered neutral formalin (BNF) and processed routinely for histologic study.
Histologically, the left cerebrum had an extensive area of Figure 2 . Higher magnification of necrotic hemisphere seen in Fig. 1 : Aggregates of numerous, pale-staining, round organisms concentrate around cerebral vessels and are also present between vessels; dark nuclei represent primarily heterophils. There is total loss of nervous tissue. HE. Bar = 50 µm. necrosis ( Fig. 1 ) with massive numbers of uninucleate, round protozoa concentrated around blood vessels. The affected area had an accentuated vasculature due to congestion and perivascular protozoa and inflammatory cells (Fig. 2) . Much of the left ventricle was obliterated. Heterophils and pyknotic round nuclei (spent heterophils) were present among the organisms. Vessels had prominent endothelium and many had fibrinoid degeneration. Among the necrotic granular neuropil were organisms, viable capillaries, scattered macrophages, and heterophils. Portions of the meninges had infiltrates of lymphocytes, heterophils, and monocytes. Besides the cerebrum, protozoa were found in the inflamed meninges adjacent to the optic nerves on the ventrum of the brain and posterior to the left eye; a few were present in the edematous, hemorrhagic, left, retrobulbar tissue and in the edematous adventitia of an ultimobranchial body.
The protozoa stained poorly with HE and their morphology was not enhanced with PAS, Gram, Giemsa, iron hematoxylin, Grocott's methenamine silver, and Steiner silver stains. The round organisms (Fig. 3 ) averaged 3.7 x 4.2 µm (20 measured) while fusiform organisms, free in the right lateral ventricle (Fig. 4) , averaged 8.2 x 2.3 µm (16 measured). A modified Bodian silver stain 2 was done on formalinfixed tissue (Fig. 5 ) to demonstrate anterior flagella and an undulating membrane; an axostyle was not seen. Three additional attempts to stain these organelles with the modified Bodian technique were unsuccessful. There was insufficient detail for speciation by light microscopy because of the small size of the organisms and clumping of the anterior flagella, so further characterization was done by transmission electron microscopy (TEM) of formalin-fixed tissue, postfixed in osmium and stained with uranyl acetate and lead citrate. On TEM the protozoa had 4 anterior flagella, a type B costa with major band periodicity of 44 nm, 3 an undulating membrane with a marginal flagellum, a free recurrent flagellum, and an axostyle 1 (Figs. 6, 7) .
Multiple HE stained sections of the gastrointestinal tract fortuitously demonstrated attachment of fusiform protozoa to the apices of small intestinal enterocytes and invasion of round protozoa through the enterocytes of the intact crypt (Fig. 8 ). An adjacent, chronic, pyogranulomatous diverticulitis had round intraluminal and lamina proprial organisms beneath eroded enterocytes. Transmission electron microscopy of the pyogranulomatous infiltrate revealed organisms with flagella and a costa, but there were too few organisms to find all of the identifying features seen in electron micro-Acknowledgements. The authors thank Ms. Brenda Colgraphs of the brain. The findings in the small intestine could lins and Ms. Yolanda Briggs for preparing samples for light explain extension of an enteric luminal infection to extra-microscopy and Ms. Dolores Stephenson for tissue prepaintestinal sites.
ration for electron microscopy. The identity of this trichomonad is likely Tetratrichomonas gallinarum rather than Trichomonas gallinae. Tetratrichomonas gallinarum has not previously been reported from mockingbirds or from the brain of any bird. The 4 anterior 1. flagella, costa, undulating membrane, and a free recurrent flagellum identify this organism as T. gallinarum. The re-2. current flagellum of T. gallinae terminates at the undulating membrane. Detailed ultrastructure of T. gallinarum has not been reported for comparison of the costa, although some limited micrographs have been published. 4, 8 Trichomonas gallinae has a type B costa. 7 Invasion of the small intestine 4. is more consistent with colonization of the intestine by T. gallinarum than T. gallinae. 5, 6 Although the pathogenicity of T. gallinarum has been 5. questioned, 3, 5 Lee 4 demonstrated invasion of cecal lamina propria in 4-6-week-old chicks inoculated with T. gallina-6. rum, and there is no doubt of its association with pyogranulomatous diverticulitis and necrotizing meningoencephalitis in this mockingbird. Recognition of trichomonads in 7.
fixed tissue necessitates the demonstration of anterior flagella, a costa, and an undulating membrane. The Bodian stain 8. was unreliable; TEM was the most informative and reliable procedure. nary bladder which was subsequently surgically corrected. Following surgery, the pig still could not urinate without a catheter in place. After referral to the VTH, contrast urethrography identified a filling defect in the pelvic urethra. Exploratory surgery did not identify an extraluminal cause of obstruction. An attempt to locate the obstruction by approaching the pelvic urethra by splitting the pelvis was also unsuccessful. The owners elected euthanasia for humane considerations.
The pig was submitted for a complete necropsy. The prior surgical sites in the walls of the urinary bladder and the ventral, pelvic urethra were healing normally. However, the lumen of the pelvic urethra at the cranial aspect of the ischial arch was occluded due to the presence of 2 firm, protruding, 0.3-0.4-cm diameter, mucosal polyp-like nodules (Fig. 1) . The nodules were symmetrical and located on the ventrolateral walls of the urethra.
Microscopically, the mucosal nodules were characterized by exuberant, highly-vascularized fibrous connective tissue with variably dense inflammatory cell infiltrates consisting
